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(54) TONER COMPOSITIONS 



(71) We, EASTMAN KODAK COM- 
PANY, a Con^any organized tinder ±e Laws 
of the State of New Jersey, United States of 
America, of 343 State Street, Rodiester, New 
5 Yoik 14650, United States of America do 
hereby declare the iarenxion for wfaidi we ]»ay 
that a patent may be granted to us, and the 
method whidi it Is to be performed, to be 
partkulady described in and by die foUowii^ 

10 statement:—- 

The present imrention rdates to particulate 
timer compositions useful in the development ci 
electrostadc chaige images. 
Electrographic imaging and developing pro- 

15 cesses, e.g. dectrc^hoa^raphic imagii^ pro- 
cesses and tedmiques have been exteasi vdy de- 
scribed in both the patem and other literature. 

Generally these processes have in common 
the steps of fomiing a tateot electrostatic 

20 diarge image on an insulatii^ electrographic 
material. The dectroscadc latent image is tben 
rendered visible by a development step in 
which the charged surface of the dectrographic 
material is brougfit into contact with a suit- 

25 able devdoper mix. ConventioDal dry de^ 
vdoper mixes indude toner sometimes calkd 
' Wrking partides" and can also include a car- 
rier vdude dm can be eitfaer a magneric 
material such as iron fihngs» powdeved iron or 

30 itm oxide, or a tribodectrically cfaax^able, 
nomnagnedc substance like glass bes^ ot 
crystals of incnrganic sails such as sodhim or 
potassium fluoride. The toner typically con- 
tains a resinous material suitably colonned or 

35 darkened, for contast purposes, wiib a colorant 
like dyestufis or pigments sudi as carbon 
black. 

One method for applying a suitable dry de- 
vdoper mix to a charged imagei-bearing dec- 
40 trograj^c dement is ^ the wdl-known mag- 
netic bru^ process. Such a process generally 
utilizes an apparatus of the type described, for 
exani^Ie, in U.S. Patent No. 3,003,462 and 
customarily comprises a nonmagnetic rotatably 



mounted cylinder havii^ fixed magnetic means 45 
moimted inside. The cylinder is arranged to 
rotate so that part of the surface is immersed 
in, or otherwise contacted with, a supply of 
devdoper mix. The granular mass comprising 
the devdoper mix is magnetically attractni to 50 
the surface of the cylinder. As the 
devdoper mix comes within the in- 
fluence of the fidd generated by 
the magnetic means within the cylinder, 
particles thereof arrai^e tfaemsdves in brisde- 55 
like formatiwis resembling a bru^ The bru^ 
fonnations that are formed by the devdoper 
mix tend to conform to the lines of magnetic 
flux, staiKiing erect in the vicinity of the poles 
lying substantially flat when said mix is out- 60 
side the environment of the magnetic poles. 
Within one revolution die continually rotating 
cylind^ pidcs up devdoper mix from a supply 
source and returns part or all of this material 
to this siippiy. This mode oi operation assures 65 
that fresh mix is alvtrays available to the sur- 
face of the charged electr<^raphic dement at 
its point <rf contact with the toish. In a typi- 
cal rotational cyd^ the roller performs the 
successive stqis of devdoper mix pidnip, brush 70 
formation, brush contact with the dectro- 
graphic element (e.g. a photoconductive de- 
ment), bru^ collapse and finally irux rdease. 

In magnetic brush devdc^ment, as well as 
in various other types of dectrographic de- 75 
vdopment wherein a dry tribodectric mixture 
of a particulate carrier vehide and a toner 
powder are utilized (e.g., cascade devdopment 
such as described in US Patents 2,638,416 and 
2,618452), it is advantageous to modify the 80 
surface properties of the toner powder so 
that a net dectrical ch^e that is uniform, 
staUe and hig^ can be imparted to the toner 
powder by the particulate carrier vefaide. 

In accordance widi the present invention, it 85 
has been discovered that certain salts incor- 
IK»ated in a dry, particulate toner compositiQn 
comprisii)^ a resin and, if desired, a suitable 
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colorant such as a pigment or dye, provide an 
effective diarge control agent for die toner 
composition. 
According lo die present invention dieie is 
5 provided a dry particulate toner CQn^)osition 
having particles comprising a resin having in- 
corporated therein a quatemaiy ammonium 
diarge control agent having the fonnula: — 



10 wherein R*, R*, R» and R* may he the same 
or different and represent an alijAadc hydro- 
carbon group comaining up to seven carbon 
atoms and X- represents an anionic function. 
Toner materials of die invention omtaining 

15 the described quaternary ammonium salt 
charge control agents have been found effective 
in providing particulate toner compositions 
^ch exhibit net toner charges diat ate rela- 
tively high, unif onn and stable when admixed 

20 with a suitable particulate carrier vdxicie. The 
present toner materials also eriiibit a minimal 
amount of deleterious toner throwoff when 
used to develop electrostatic diaige cnages. 
In addition, the quatmiaiy ammA ni^im 

2S diaige ccmtrd agents used in the pi^esent ut- 
vention have be^ found to have little or no 
ddeterious effect on die adhesion to convenr 
tional paper receiving sheets of the resultant 
toner composition containing these charge con- 

30 trol agents. 

Moreover, it has been found diat resinous 
toner particles containing an effective amount 
of the above-described quaternary ammonium 
charge control agents generally result in good 

35 to exceUent electrographic images exhibiting 
increased and uniform density vb^ little or no 
background scumming. 

The resins useful in the practice of the 
present invention can be used done or in com- 

^0 binaticHi and indude those resins convention- 
ally employed in dectrostatic toners. Useful 
resins gjcnerally have a glass transition tem- 
perature withm the rai^e of from 60^ to 
IZO'^C. Preferably^ toner partides prepared 

45 from these resimnis materials have rdativdy 
hi^ cakii^ temperature, for ^eample^ higiier 
than 55^C, so that the toner powdeis may be 
stewed for rdativdy long periods time at 
fairly hig^ temperatures without havipg indi- 

50 vidual partides agglomerate and clump to- 
gether. The mdting point of useful resins pre- 
ferably is within the range of frran 65°C to 
200^C. so that the toner partides can readily 
be fused to conventional paper leceivii^ sheet 

55 to form a permanent image. Espedally pre- 
ferred resins are those having a mdting point 
within the range of from 65°C to 120**C Of 
course, where other types of receiving dements 
are used, for example, metal plates such as 



certain printing plates, resins having a mdting ^ 
point and glass transition temperature hi^er 
than the values specified above may be used. 

As used herein the terms "mdting point" 
refers to the mdting point of a resin as 
measured by Fisher Joluis af^jaratus, Fisher 
Sdentific Catalog No. 12—144. Glass transi- 
tion temperature (Tg) as used harein refers 
to the temperature at \(duch a polymeric 
material changes from a ^assy pol3mier to a 
lubbeiy polymer. This temperature (Tg) can 70 
be measured by differential thermal analyas as 
disdosed in Teckniqites and Methods of Poly- 
mer Evaluation, Vol. 1, Marcd Dekker. Inc., 
N.Y. 1966. 

Among the various resins which can be em- 75 
ployed in the toner partides of the present in- 
vention are polystyrene containing resins, pdy- 
carbonates, polyamides^ phenoUformalddi]^ 
re^ and various derivatives thereof, pdyester 
condensates, modified alk]^ lesins induding go 
rosin modified maleic all^ re^ns and arcnnatic 
rerins comainiing ahematmg methylene and 
aromatic units. 

Typical useful toner re»ns indude certain 
pdycaibonates such as tiiose described in 85 
French Patent 2,090,986, and which patent 
discloses pdycarbonate materials containing an 
alkylidene diarylene groiq) in a recurring unit 
affii having from 1 to 10 carbon atoms in the 
alkylidene portion. Odier useful resins having 90 
the above-described physical properties include 
polymeric esters of acrylic and mediacrylic 
acid such as poly(alkylacTylate) and poly- 
(alkyimethacrylate) wherein die alkyl portion 
can contain up to 10 carbon atoms. Addition- 95 
ally, other polyesters having the aforemen- 
tioned physical properties are also useful. 
Among such other useful polyesters are co- 
polyesters prepared from tcrephthalic add in- 
duding subsutuied terephdialic add, a bis- 100 
(hydrmyBlkoxy i^yl}a]kane having up to 4 
carbon atoms in the alkoxy radical and m to 
10 carbon atoms in the alkane radical and inr 
duding halogen substituted alkanes, and an 
alkylene glycol having up to 4 carbon atoms 105 
in the alkylene portion. 

Other useful resins are various styrene-con- 
taim'ng resins. Such polymers typically com- 
prise a pdymerized blend of from 40 to 100 
percent by weigjit of styroie, from 0 to 45 110 
percent by wdght of a lower alkyl acrylate 
or mediaciylate having up to 4 carbon atoms 
in the alkyl portion such as methyl, ethyl, iso- 
propyl or butyl, and from 5 to 50 percent by 
wd^t of another vinyl monomer other than 115 
styrene, for example a higher alkyl acrylate or 
methacrylate having from 6 to 20 or more 
carbon atoms in the aDgrl group. A typical 
styrene-containing resin prepared from a co- 
polymerized blend as described herdnabove 120 
are copolymers prepared from a monomeric 
blend of 40 to 60 percent by wdght styrene 
or styrene homdogi from 20 to 50 percent 
by wdght of a lower alkyl acrylate or meth- 
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acrylate and from 5 to 30 percent by weigjjt 
of a hi^er alkyl acrylate or mediaciylate such 
as 2-e3iylhexyl aciylate. A variety of other 
useful styrene containkig toner materials are 

5 disclosed in the fdlowing U.S. Patents: 
2,917,460, Re. 25,136, 2,788,288, 2,638,416, 
2,618,552 and 2,659,670. 

The toner partides of the present invention 
can be prepared by various mediods. One conr 

10 venient te^iique for preparing these toneis 
is spray-drying. Spray-drying involves first dis- 
solving the polymer, the toner coloraixt and the 
cfaargie control agent in a volatiie oxgamc sol- 
vent such as dichlaromediane. This soludoa is 

IS then sprayed through an atxanizing nozs^ 
usiiig a substantially nonreactive gas such as 
nitrogen as the atomizmg agent Durii^ 
atomization, the volatile solvent evaporates 
from die airborne droplets, producing toner 

20 particles of the uniformly dyed or pigmented 
resin. The iiltimate particle size is determined 
by varyii^ the size ctf the atomizii^ nozzle and 
the pressure of the gaseous atomizing agent 
Partides of a diameter between 0.1 micron 

25 and 100 micnms may be usesd, aldiou^ in 
general present day ofifice copy devices typic- 
ally employ partides between 1.0 and 30 
microns. I^ever, larger partides of smaller 
partides can be used where desired for par- 

30 ticular mediods of devdopmeist or particular 
devdopment cooditions. For example, in 
powdex doud devdopment sudi as described 
in U.S. Patent 2,691,345, extremdy small 
toner partides are used. 

35 Another convenient method for preparing 
the toner composition of the present invendoD 
is melt-blending. This technique involves melt- 
ix^ a powdered form of polymer or resin and 
mixing it with suitable colcnants, sudi as dyes 

40 or pigments, and the charge control agent The 
resin can readily be mdted on heated com- 
pounding rolls which are also useful to stir or 
otherwise blend the resin and addenda so as 
to promote the compete intermixing of these 

45 various ingredients. After thorough blendii^, 
the mixture is coded and solidified. The 
resultant solid mass is then brc^^ into small 
particles and findy ground to form a free-flow- 
ing powder of toner particles. These particles 

50 typically have an average partide size or aver- 
age diameter within tte range of from 0.1 to 
100 microns. 

As described hereinabove the quatecnazy 
ammomum diarge control agents used in the 

55 invention are added to the resinous toner oom- 
position in an amours effective to improve die 
charge properties of the toner composition. 
The addition of a charge control agent im- 
proves the charge tmif ormity of a paxtiadar 

60 toner compositicm;, i.e. acts to provide a toner 
composition in vtbldti all or sutoantially all of 
the individual discrete toner partides ediiblt a 
tribodectric charge ol the same sign (nega- 
tive or positive) widi respect to a given carrier 

65 vehide, iiKn:eases the net dectrical diarge ex- 



hibited by a specified quantity of toper par- 
tides relative to a given carrier vehide, and 
reduces the amount of ''toner throw-ofP* of a 
given toner composition. As used herein, die 
phrases "net dectrical diarge exhibited by a 70 
toner powder*' or "net toner charge'* are 
equivalent and are defined as the toml dec- 
trical charge exhibited by a specified amount of 
a particular toner when admixed with a speci- 
fied amount of a particular carrier vehicle. 75 
Aldi(m£^ the phenomenon by which such an 
electrical charge is imparted is not fully under- 
stood, it is bdieved due in large to the tribo- 
electric effect caused by the physical admixtuie 
of toner and carrier. As used herdn, the term 80 
'"toner throw-off** is defined as the amoum 
of ttmer powder thrown out of a devdc^^er mix 
as it is mechanically agitated, e.g., in a de- 
vdcqnnent apparatus. Aside from the 
extraneous contamination problems inherent 85 
with airborne toner dust in the devdofmient 
apparatus, ''toner throw-off** also leads to 
imaging problems such as unwairted back- 
ground and scumming of die electxographic 
image-bearing material. 90 

Generally, it has be^ found desiraUe to 
add from 0.1 to 6 parts and preferaUy 0.3 to 
3.0 parts by wei^t of the aforementioned 
quaternary ammonium salts per 100 parts by 
weight of a resinous binder to obtain the im- 9S 
proved toner compodticnx c& the present irt- 
vention. Altfaou^ larger and smaller amounts 
of a charge control agent can be added, it has 
been found that if amounts much lower than 
those spedfied above are utilized, die charge 100 
control agent tends to exhibit litde or substanr 
tially no improvement in the properties of the 
toner composition. As amounts more than 
about 6 parts of charge control agent per 100 
parts of resinous binder are added, it has been 105 
found diat the net toner charge exhibited by 
the resultant toner composition tends to be 
reduced. The optimum amount of charge con- 
trol agent to be added will depend, in part, on 
the particular quaternary ammonium charge 110 
control a^nts sdected and die particular 
resinous binder to which it is added. How- 
ever, the amounts spedfied hereinabove are 
typical of the useful range of charge control 
agent utilized in conventional dry toner 115 
materials. 

As indicated, the quaternary ammonium 
charge contrd agents comemplated for use 
according to the present invention have the 
formula: 12O 

R« 

i* X- 

wherein each of R*, R', R^ and R* may be die 
same or different and represent an ttliphatic 
hydrocarbon moiety having up tr> 7 carbon 
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atoms, and X- is aa anionic function. Each 
of RS R% and R* can be a siiai^t-chain 
or branched-chain aliphatic hydrocarbon group 
including allyl and alkyl grot^ eg. methyl, 
5 ediyl, propyl, butyl, pentyl, hexyl, heptyl and 
isopropyl. Espedally good lesults have been 
obtained wherein R\ R^, R* and R^ each 
represent a group having from 3 to 7 caibon 
and more particularly \«1ieiein each of 

10 R», R% R« and R* represents an identical alkyl 
group having from 3 to 7 carbon atoms. As 
can be observed from the above list, a variety 
of hydrocarbon aibstituents may be utilized in 
the quaternary ammonium salt charge contrd 

15 agMxts of the present invention. In addition, a 
variety of conventional anionic groups can be 
utilized such as die foUowing: halides; phos- 
plates; acetates; nitrates; benzoates, mediyl 
sulphate; perdilorate; tetrafluonj-boiate or 

20 benzenesulphonate. Especially useful anionic 
gnmps are die halides. Typical of dte Quater- 
nary salts useful in die invention are the f 
lowing: 

Tenapentylammonium chloride 
25 Tetraheptylammonium chloride 

TetrapentylammcKrium hexafluoropho^^te 

Tetraethylammonium bei^oate 

Tetraethylammonium acetate tetrahydrate 

Tetrapentylammonium bromide 
30 Tetrabu^lammonium iodide 

Tetrabutylammonium ninate 

Triethylmethylanmionium iodide 

A variety of colorant materials selected 
1^ Vr!"^ dyestuffs or pigments may be employed 
35 m the toner materials of die present imSJon. 
buch matenals serve to colour die toner and/ 
or render it mOTe visible. Of course, suitable 
toner matenals having die appropriate chai^. 
40 be prepared widio«^ 

40 use of a colorant material where it is dedzed 
SL^^'^T^ developed image of low optical 
opacity. In diose instances wheit it is d^ed 
to utOize a colorant, die colorants used, can 
m pnnaple, be selected from virtuaUy any of 

Volumes 1 and 2, Second Edition. 

..rr"ir* "^^^ ^^^^^ of useful 

Slw V''^^^^'"^ materials as Hansa 

£ , ^2015). Cari>on black also provides a 
useful colorant The amount of cdoSSd 
55 ^ vary over a idde range, for aample^ from 
1 to 20 percent of tile wd^t of die Aenno- 
g^c r^m. Particulariy good results are ol>. 
tamed when the amount is from 2 to 10 per- 

60 rait die colorant, m which case die lower limit 
of conoentraticm would be zero. 

The toners rf diis invention can be mixed 
wuh a earner vehide to form developir^ com- 



positioip. The carrier vehicles which can be 
used widi the present toners to form new de- 65 
vel^ier compositions can be selected from a 
variety of materials. SuitaWe carrier vehicles 
useful in the invaition include various non- 
magnetic particles such as gjass beads, crystals 
of inorganic salts such as sodium or potassium 70 
chloride hard resin particles, or metal par- 
ticles. In addition, magnetic carrier particles 
can be used in accordance widi the invention. 
In facti the toner ccmipositions of the present 
invention are especially suited for use widi 75 
magn eti c carrier particles as die problem of 
'*toner dirow-ofP* is especiaUy bodiersome in 
magnetic brush development processes. Suit- 
able magnetic carrier particles are particles 
of ferromagnetic materials such as iron, cobalt, 80 
mckel, and alloys and mixtnres di^eof . Other 
tBcful magnetic cairieis are ferromagnetic par- 
odes overcoated widi a diin lay^ of various 
fihn-formjng resins, for example, die alkali- 
sduble carboxyiated polymers described in 85 
U.S. Patents 3,547^22, 3,632,512. Odier use- 
ful resin coated magnetic carrier particles in- 
dude carrier partides coated with various 
fluorocarbons such as pdytetrafluoroediyiaie, 
polymylidene fluoride, aiKi mixtures dieteof 90 
indudmg copolymers of vinylidene fluoride 
and tetrafluoroediylene. 

A typical devdoper composition containing 
the above-described toner and a carrier vefaide 
gwierally comprises from 1 to 10 percent by 95 
wdght of particulate tcmer partides and from 
90 to 99 percent by wd^ carrier partides. 
Ty^Hcally, the carrier partides are larger than 
the toner particles. Conventional carrier par- 
tides have a partide size on the order of from 100 
30 to 1200 microns, preferably 60—300 
microns. 

The toner and devdoper compositions of 
this invention can be used in a variety of ways 
to devdop dectrostatic charge patterns or 105 
latent images. Such devdopable diarge pat- 
terns can be prqiared by a number of means 
and be carried, for exam^^ on a ligjit sensitive 
I^toconductive dement or a non-li^t sensi- 
tive dielectric-surfaced dement such as a re- HO 
cdver sheet One suitable de^^opment tech- 
nique involves cascading die devdoper com- 
poation across die dectrostatic diarge pattern; 
while another technique involves applying 
toner partides from a magnetic brush. Hus 115 
latter technique involves t& use of a mag- 
netically attractable carrier vehicle in forming 
the dtvdopcr c(mipos[ti(KL After hnagewise 
deposition of the toner partides, the ima^ can 
be fixed by heating ^etXMier to cause it to fuse 120 
to the substrate carrying die toner. If defied, 
the unfused image can be transferred to 
anodier siq^ort such as a blank sheet of copy 
paper and then fused to form a permanent 
image. 125 

The foUowing examples are induded for a 
ftulher undeistaaiding of die invention. 
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Example 1. 
A pol7(4>4'-isopropiyiideDe dxpheoylene-ah- 
ediylene caurbooflte) lesin as described in 
French Patent 2,0903986 was melt£d on a nib- 

5 * ber compounding mill at a temperature of be- 
tween 125'*~150*'C Cabot Corporation 
'Steriing* FT Carbtm Black was added to yield 
5 J parts of carbon Wack per 100 pans of poly- 
mer. 'Sterling* is a roistered Trade Mark. 

10 This carbon black-pdycarbonatB composition 
was then used as a control toner. A variety 
of different materials were then added to indi- 
vidual sanies of the control traer as described 
below and then the net toiKx chaigie and toner 

15 throw-off were measurtd for ^cfa of the 
samite toner ccxnpositions to test die cfaazge 
control capabilities of the vaxioos maleiials 
added to die toner. 
Each vxaa sample was prepared by blending 

20 aH in^rediems together on the xid>ber com- 
poimdii^ mill fox approximatieiy 20 mimxtes. 
Each melt was then cooled to room tempera- 
tme and ground in a laboratory disk grinder to 
pass throng a 20 mesh screen (A.S.T.M.) 

25 Fmal grinding to a particle size less than 30 
microxK was accomplished in a fluid energy 
mfll. The net toner chaige was measure by 
mixing 6 percent of the toner with an insulat- 
ing polymer-coated participate carrier com- 
^ 30 prising an oxidized sponge iron core, e.g. rou^ 
surfaced iron partides 80 to 120 mesh obtained 
from Hoeganaes Corporation coated with a 
polymer of 15 mole percent aoyionitrile, 79 
mde percent vinylidene chloride and 6 mole 

35 percent acrylic add. The mhring was accom* 



fished by placing die carrier and toner in a 
small paper cup which was then rolled (mi a 
roll mfll for 15 minutes. The net toner diarge 
was measured using a Faraday Cage ra the 
following manner: a wdghed portion of each 40 
of the devd(^>ers was placed in an iron tube 
that was covenred at one end with a 200 mesh 
screen that retains all carried parrides within 
the tube. The iron tube was connected in 
series with a capadtor to the gromxL An air 45 
stream was thm directed Axough the tube, 
blowing toner partides off the carrier, throu^ 
the 200 mesh screen at the exit end. The 
potential resulting on the capadtor was 
measured by an dectrcmieter. The poten- 50 
tial obtained was converted to dectrical 
charge in microcoulombs and this figure was 
divided by the wei^t in grams die toner 
that was removed from the tub^ providing the 
net toner charge in microcouloinbs per gram. 55 

In addition to net toner chai^ a test was 
devised to measure the tomet tiirow-off ex- 
hibited by each of die sam{^ toners when ad- 
mixed with a particulate carrier vehide as 
follows: A fixed qmntity of a well-inized de- 60 
vdoper (Le. mixture of toner and carrier par- 
tides) was measured and placed in an open 
cxsp positioned in a device oscillating laterally 
through a 0.75 inch distance at 6 cydes per 
second for a fixed period of time; Ilie toner 65 
throw-off of die devdoper mix due to the 
osdlladon was collected on filter paper via a 
vacuum and we^^ied. The amonms so weighed 
axe reported in Table I bdow in miUigrams. 
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advaixtageously e^ibit veiy low badcgiound 
coloratiozL The images, alter fu^ng, esEibhed 
good adhesion to paper. 

Example 4. 

5 A toner with 0.5 parts tetrapentylammonium 
chloride and 5.7 parts 'Sterling* FT carbon 
\Asidk per 100 parts resin were prepared 
aarording to Example 1. The toner was mixed 
with a carrier described in Example 1 at 6% 

10 concentration. This resultant developer was 
placed in a magnetic brush of the general type 
described in U.S. Patent 3,003,462. An oiganic 
I^toconductor-containing element bearing a 
latent decttostEtic diarge image was passed 

1 5 over the magnetic brush. The toned image thus 
formed on die photoconductor-containing de- 
ment was sub^quendy transferred to paper. 
The toned image was fused to paper with an 
infrared lamp. Using the above-docribed de- 

20 vdqper, the magnetic bru^ exhibited low 
toner throw-off. The images that were fonned 
were diarp, of high density, and advan- 
tageously exhibited very low background 
coloration. The images, after fusing, exhibited 

25 good adhesic»i to paper. 

WHAT WE CLAIM IS:— 

1. A dry particulate toner composition hav- 
ing parddes comprising a resin having in- 
coipoiaGed tfaezein a quatemaiy ammonium 

30 dhsag^ control agent having the formula: 

R« 

wherein R*, R*, R^ and R* may be the same 
or different and represent an aliphatic hydro- 
carbon groiq> containing up to seven carbon 
35 atoms and rq>resent$ an anionic function. 

2. A composition as daimed in Qaim 1, in 
i^ch the diarge control agent is present in 
a concentration from 0.1 to 6 parts by wdgjht 
per 100 parts by wdg^t of die resin. 

40 3. A composition as daimed in Oann 2, in 
whidi the charge control agent is present in a 
concentration from 0.3 to 3 parts by wdi^t per 
100 parts by weight of the resin. 
4. A composition as daimed in Claim 4, in 

45 which R\ R% R^ and R* eadi r^icsent an 
alkyl group c(mtaining from 3 to 7 caibon 



5. A compositioQ as daimed in any preced- 
ii^ Qaim^ in whidi X^ represents a haliHp 
50 anion, a phosphate anion^ an acetate anion or a 
nitrate anion. 



6. A composition as daimed in Qaim 5, in 
which X" represents a halide anion. 

7. A composition as dahned in Qaim 6, in 
which X"^ represents a diloride anion. 55 

8. A ctmiposition as claimed in any pre- 
ceding Qaim, in which die partides have a 
size in the range from 0.1 micron to 100 
microns. 

9. A composition as daimed in Claim 8, in 60 
which the partides have a size in the range 
from 1 to 30 microns. 

10. A composition as claimed in any preced- 
ing Qaim, in which the resin has a mdting 
point in the range from 65 to 200°C 65 

11. A composition as datmp^l iu Qaim 10, 
in which the resin has a mdting point in the 
range from 65 to 120^C 

12. A conqrasiticm as claimed in any pre- 
ceding Qaun, in which the resin has a glass 70 
transition temperature in die range from 60 to 
120*'C. 

13. A composition as daimed in any pre- 
ceding Qaim, iMch comprises a ssyim con- 
taining rean. 75 

14. A competition as daimed in Qaim 13, 
in which the resin contains from 40 to 100 
percent by weight styrene (or styrene homo- 
logue) units^ from 0 to 45 percent by weigjit 

of all^l acrylate or metfaacx^ate tmits having 80 
from 1 to 4 carbon atoms in the alkyl group 
and f rom 5 to 50 percent by wdg^ of alkyl * 
aciykfle or mediaciylate having from 6 to 20 
carbon atoms in the alkyl group. 

15. A composition as daimed in any <^ 85 * 
Claims 1 to 12, which comprises a poly- 
carbonate-containing resin. 

16. A oompo^tion as daimed in any pre- 
ceding Qaim, in which die particles further 
comprise a pigment or dyestuff in an amount 90 
sufiident to colour the composition. 

17. A composition as daimed in Qaim 16, 
which die partides contain caibon black as 
pigment. 

18. A toner composition as daim»l in Qaim 95 
1, substantially as described in any of the Ec- 
amples herein. 

19. An dectrqgrapbic devdoper cooqyosition 
ccHnpridng carrier partides and a toner com- 
position as daimed in any the preceding 100 
Qaims. 

20. A devdoper composition as daimed in 
Qaim 19 in whidi the carrier partides axe 
ferromagnetic. 

21. A developer composition as claimed in 105 
Qaim 19, substantially as described in any cf 

the Examples herein. 

L. A. TRANGMAR, 
B.Sc., CPA., 
Agent for the Applicants. 
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